Abstract. Emergent narrative is an approach to interactive storytelling in which stories result from local interactions of autonomous characters. We describe a technique for emergent narrative that enables the characters to fill in the story world during the simulation when this is useful for the developing story.
Introduction
The Virtual Storyteller [1] is a framework that can be used to author a story world, simulate virtual characters that live their lives in this story world, and tell stories about the resulting event sequence. The approach is that of emergent narrative [2] , meaning that stories are not scripted in advance, but result from local interactions of virtual character agents. To facilitate the emergence of interesting stories, we give these character agents some responsibility for story progression, informed by techniques used by actors in improvisational theater [3] . One of these techniques is to fill in the story world in line with what the emerging story needs. Objects are added, character quirks and relationships defined, and the back stories of the characters are conveniently filled in, when this is useful for story progression. In this paper, we describe our exploration of this idea, and illustrate how we use it in the Virtual Storyteller.
Late Commitment
Emergence, as a guiding principle in both improvisational theater and emergent narrative, implies that there is no clear relationship for the author between the initial setup of the story world and what emerges. We would like her to be able to author parts of the story world in terms of potentiality, so that elements can be introduced whenever they become useful in the simulation.
For the Virtual Storyteller, we have enabled this by introducing a type of operators to the story domain that we call framing operators. The effects of a framing operator describe commitments to information about the story world, rather than changes (as with actions and events). Where a normal action is pursued in character (i.e., the agent's character does the action), a framing operator is an action out of character (i.e., the agent itself does the action, as if it says to the rest of the agents: "let's pretend my character hated your character, OK?"). The execution of a framing operator should create the illusion that its effects have been true since the start of the simulation. The idea builds on initial state revision in story planning [4] .
We have fully implemented support for framing operators in the Virtual Storyteller and have run experiments within the domain of pirate stories. To illustrate how late commitment facilitates the emergent narrative process, we sketch two examples of how we use it:
Finding motivations for the adoption of goals. In the Virtual Storyteller, character agents can adopt goals when the preconditions of these goals are met. For instance, adopting a goal of plundering another ship might require that there is another ship in sight, and that the character adopting the goal is a pirate captain. If these circumstances do not apply, the preconditions can still be achieved by introducing a ship in sight, and endowing one of the characters with the role of pirate captain. Filling in the environment to support action selection. If the captain of the ship has adopted a goal to find out whether an approaching ship is friend or foe, he can make a plan involving looking through a binocular. This binocular can be framed to be in the captain's cabin, and the captain will plan to go to his cabin to get it.
We have found that the technique of late commitment increases the flexibility of character agents to improvise, not only by using framing operators to aid in the planning process, but also by being able to create the necessary context for the adoption of desired character goals. We plan to investigate how this technique can also be used for the agents to actively find reasons for emotional reactions and belief changes.
